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Abstract

Background: Bladder small cell carcinoma is an uncommon tumour. Through a retrospective
study we will present the evolution of recurrent and metastatic disease and outcome of patients
treated at Léon-Bérard Cancer Centre.

Methods: Only |5 patients having recurrent or metastatic bladder small cell carcinoma were
treated at Léon-Bérard Cancer Centre between 1996 and 2007. The patients were divided in two
groups: a mixed small cell carcinoma group (9 patients) and a pure small cell carcinoma group (6
patients). All the records and informations related to treatment and outcome of the |5 patients
were retrospectively analyzed. Various characteristics of small cell carcinoma were investigated.

Results: The median age of the |5 patients having recurrent or metastatic bladder small cell
carcinoma and treated at Léon-Bérard Cancer Centre was 63 years and the disease was at stage
IV for all cases. Nine patients were treated by chemotherapy. Four patients were treated by local
radiotherapy (3 with radiotherapy without previous surgery and | with surgery followed by
radiotherapy) and chemotherapy. One patient was treated by whole brain radiotherapy. And one
patient died before treatment. After 52.4 months median follow up, 12 patients died. Median
overall survival was 7.6 months. Survival probability at | year was 33%. Median overall survival was
9.9 months in the mixed small cell carcinoma group, and was only 4.6 months in the pure small cell
carcinoma group. Survival probability at | year in the mixed small cell carcinoma group was 44% as
compared to 17% in the pure small cell carcinoma group (Log-rank test: p = 0.228).

Conclusion: Recurrent and metastatic bladder small cell carcinoma is associated with very poor
prognosis. The pure bladder small cell carcinoma appears to have poorer outcome than the mixed
bladder small cell carcinoma. Chemotherapy using platinum drugs is a mainstay treatment.
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Background

Whereas small cell cancer is a common histological vari-
ant accounting for 14% of all primitive cancers arising
from the lung [1], small cell carcinoma of the bladder
(SCCB) is extremely rare and accounts for less than 1% of
all cancers arising from the bladder [2,3]. To our knowl-
edge, 882 cases have been reported in the literature as
extra-pulmonary localizations of small cell carcinomas.
The first case was described in 1981 by Cramer et al [4].
Small cell carcinoma (SCC) is often, but not always neu-
roendocrine tumour. The diagnosis of SCCB is based on
criteria established by the WHO classification system.
Those criteria are identical to those used to diagnose small
cell lung cancer (SCLC) [5]. Immunochemical staining
can be extremely helpful in establishing the diagnosis.
This tumour is associated with a more aggressive behav-
iour and poorer prognosis than transitional cell bladder
carcinoma (TCC), and is mostly diagnosed at advanced
stages. Because of the rarity of the disease, no standard
treatment had yet been proposed. Treatment algorithms
have been extrapolated from the treatment of small cell
cancer arising in the lung and often involved chemother-
apy regimens using a platinum agent. We conducted a ret-
rospective analysis of all cases of recurrent or metastatic
small cell carcinoma of the bladder treated at the Léon-
Bérard Cancer Centre over a 12-year period for definition
of patient's outcome.

Methods

All the files of patients with locally advanced or metastatic
carcinoma of the bladder that were treated at the Léon-
Bérard Cancer Centre between January 1996 and Decem-
ber 2007, were retrospectively reviewed to select all the
cases with metastatic or recurrent small cell disease.
Patients were considered to have small cell carcinoma of
the bladder if pathological examination of their tumour
revealed the presence of any small cell component accord-
ing to the WHO classification [5]. We considered and ana-
lysed each patient medical records for further
investigations of demographics, clinical stage, histological
results, treatments and outcome. Radiological reports
were reviewed to determine the stage of the disease caused
by recurrent or metastatic small cell carcinoma of the
bladder, at the time of diagnosis, using the 2002 TNM
classification for genitourinary tumours. Data about the
different treatments used: surgery, chemotherapy and
radiotherapy were extracted from each patient medical
record. The date and site of recurrence and, if applicable,
the date and cause of death were also considered. Survival
was analyzed statistically in all patients. Overall survival
was calculated from the date of diagnosis of recurrent or
metastatic disease to the date of death or to the date of last
follow up. We retrospectively compared survival between
pure small cell carcinoma group (n = 6) and mixed small
cell carcinoma group (n = 9), despite of the fact that the
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two groups of patients were too small and biased by a vari-
ety of different therapies. The Kaplan-Meier method was
used to calculate median overall survival. The log-rank test
was used to evaluate the differences between the two
groups. Approval for the study was obtained from Léon-
Bérard Cancer Centre, Lyon, France; Date 16/Jul/2007.

Results

Between 1996 and 2007, 911 patients with locally
advanced or metastatic bladder cancer were treated at the
Léon-Bérard Cancer Centre. Only seventeen patients had
small cell histology of which 15 had recurrent or meta-
static disease. Twelve of the cases analysed in the present
study were also included in the study of localized disease
and have been the subject of one previous published
report [6]. Median age at diagnosis of metastatic or recur-
rent SCCB was 63 years (range: 45 to 78 years). Fourteen
patients were male and one was female. Sixty percent of
the patients were smokers. For patients with recurrent dis-
ease the pathological diagnosis of SCCB was previously
performed before the initial management of the limited
stage disease, by cystoscopy and transurethral resection of
the bladder tumour (TURBT). For patients with metastatic
disease at the time of first presentation, the pathological
diagnosis was also performed by cystoscopy and TURBT.
Nine patients had both transitional cell and small cell his-
tology (60%), while 6 had exclusively small cell histology
(40%). All 15 patients had stage IV disease according to
the 2002 TNM classification for genitourinary tumours.
Two had limited stage disease and 13 had extensive stage
disease in analogy to the two staging system adopted for
staging SCLC. Table 1 summarizes the characteristics and
clinico-pathological records of patients. Twelve patients
were recurrent or metastatic after prior management of the
localised stage disease [6]. Eleven of whom were previ-
ously treated by radical cystectomy and one by chemo-

Table I: Demographic and histopathological characteristics (n = 15).

Characteristics

Age at diagnosis

Median 63 years

Range 45 — 78 years
Gender

Male 14

Female |
Smoking history

Present 9 (60%)

Absent 6 (40%)
Histologic finding

SmCC only 6 (40%)

SmCC and TCC 9 (60%)
Stage

Stage IV(MO) 2

Stage IV(M+) 13

SmCC = small cell carcinoma; TCC = transitional cell carcinoma
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Table 2: Table showing localisation of recurrence, pathologic and treatment characteristics and outcome of patients with local and

metastatic recurrence

Localisation of Histology Treatment

Response Survival (months) Death

recurrence (Mixed or pure SmCC)
Rectum mixed Surgery + CT (3EP) + RT Progressive 7.1 yes
Neo-bladder Mixed CT (6MVAQ) PR < 50% 10 yes
RP Pure CT (4EP) Stable 5.5 yes
RP Mixed RT (Y 45 Gy) + Stable 7.7 yes
chemotherapy (4G)
RP Mixed CT (4GC) + RT (Y 45 Gy) CR 28.8 yes
CNS Pure CT - 0.4 yes
(I EP + 1 MTX intrathecal)
CNS Pure RT (30 Gy) Progressive 37 yes
Liver and RP Mixed CT (IGC) Progressive 0.7 yes
Liver and RP Mixed CT (4G) Progressive 3.1 yes
Liver and Bone Pure CT (6EP) PR > 50% 20.3 no
Lung and RP Mixed CT (6EP) PR > 50% 14.7 no
Lung Mixed CT PR > 50% (in first line) 26.3 yes

(6EP in first line and 6GC in

second line)

SmCC = small cell carcinoma; CNS = central nervous system; RP = retroperitoneal; EP = etoposide and cisplatin; G = gemcitabine; GC =
gemcitabine plus cisplatin; MVAC = methotrexate, vinblastine, doxorubicin and cisplatin; MTX = methotrexate; CT = chemotherapy; RT =
radiotherapy; Y =Y field radiotherapy; PR = partial response; CR = complete response, NA = not applicable

therapy alone because he refused the surgical resection
[6]. From theses 12 patients, 2 had local recurrence (one
in the neo-bladder and the second in the rectum), 3 had
retroperitoneal metastasis, 2 had central nervous system
(CNS) metastasis, 2 had liver and retroperitoneal (RP)
metastasis, 1 had liver and bone metastasis, 1 had lung
and retroperitoneal metastasis and 1 had lung metastasis.
Three patients were metastatic at diagnosis: 1 had liver,
lung and mediastinum metastasis, 1 had lung and bone
metastasis and 1 had bone metastasis. Nine patients were
treated by chemotherapy. Three patients were treated by
chemotherapy and radiotherapy (sequential treatment).
One patient, with rectal recurrence, was treated by surgery,
chemotherapy and radiotherapy. One patient, with CNS
metastasis, was treated by whole brain radiotherapy. And
one patient died before treatment. Tables 2 and 3 summa-
rize the treatments used and the outcome of all patients.
Table 4 summarizes chemotherapeutic regimen used to
treat patients in the present study. The RECIST criteria

were used to determine the response to the treatments
mentioned in table 2 and 3. After 52.4-month median fol-
low up, 11 patients died with SCCB and 1 died with sep-
sis. Median overall survival was 7.6 months. Survival
probability at 1 year was 33% (figure 1). Median overall
survival was 9.9 months in the mixed small cell carcinoma
group, as compared with 4.6 months in the pure small cell
carcinoma group. Survival probability at 1 year in the
mixed small cell carcinoma was 44% as compared to 17%
in the pure small cell carcinoma group (Log-rank test: p =
0.228) (figure 2). Mean survival was 14.7 months for
patients (n = 9) treated by chemotherapy and 13.8
months for patients (n = 4) treated by chemotherapy and
local radiotherapy treatments (3 with radiotherapy and 1
with surgery followed by radiotherapy).

Discussion
Primary SCCB is a rare disease that accounts for less than
1% of all bladder cancers [2,3]. The relatively high inci-

Table 3: Table showing localisation of metastasis, pathologic and treatment characteristics and outcome of patients with metastatic

disease at presentation.

Localisation of metastasis Histology Treatment Response Survival (months) Death
(Mixed or pure SmMCC)
Liver and Lung and Mixed CT (22EP) PR >70% 5I1.8 no
Mediastinum
Lung and bone Pure CT (4EP) + RT (Y45 Gy) +RTin  PR<50% 11.7 yes
the bladder (24 Gy).
Bone Pure none NA | yes
SmCC = small cell carcinoma; CNS = central nervous system; RP = retroperitoneal; EP = etoposide and cisplatin; G = gemcitabine; GC =
gemcitabine plus cisplatin; MVAC = methotrexate, vinblastine, doxorubicin and cisplatin; MTX = methotrexate; CT = chemotherapy; RT =
radiotherapy; Y =Y field radiotherapy; PR = partial response; NA = not applicable
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Table 4: Table summarizes chemotherapeutic regimen used to treat patients in the present study.

Regimen Schedule Drugs and doses

EP On day | to 3, repeated after  Etoposide
2| days 120 mg/m2on day | to 3
MVAC Onday I, 2, 15, and 22, Methotrexate
repeated after 28 days 30 mg/m2on day I, 15 and
22
GC Onday 1,2, 8,and |5, Gemcitabine
repeated every 28 days 1000 mg/m2on day I, 8 and
15
G On day I, 8and |15 repeated Gemcitabine
after 21 days 1000 mg/m?

Cisplatin

80 mg/m2, on day |

Vimblastine Doxorubicin Cispatin

3 mg/m2on day 2, 15,and 22 30 mg/m2on day 2 70 mg/m2on day 2

Cisplatin
70 mg/m2, on day 2

EP = etoposide and cisplatin; MVAC = methotrexate, vimblastine, doxorubicin and cisplatin; GC = gemcitabine and cisplatin; G = gemcitabine

dence of 1.8% reported here might reflect a bias due to the
fact that our centre mostly recruits patients with meta-
static bladder cancer. Primary SCCB was initially
described in 1981 by Cramer et al [4]. Since then, 882
cases of SCCB have been published up to January 2009.
Pathogenesis was uncertain; however the multipotent
stem cell theory applies best to this case [7-9].

When considering histological tests, SCCB is indistin-
guishable from its pulmonary counterpart. The diagnosis
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is accomplished via cystoscopy and histological analysis
of the transurethral resection of bladder tumour. The diag-
noses were based on the criteria established by the WHO
classification system, and were identical to those related
to the diagnosis of SCLC [5]. Microscopically, the tumour
was composed of sheets of uniformly small, round mitot-
ically active cells with overlapping nuclei and evenly dis-
tributed chromatin, lacking prominent nucleoli. Nuclear
moulding, tumour necrosis and crush artefact were com-
monly seen [10]. Immunohistochemical staining and
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Figure |

Overall survival of patients with recurrent or metastatic small cell carcinoma of the bladder (OS): The median
duration of overall survival was 7.6 months [n = I5, 12 events (deaths)]. Survival probability at | year was 33%.
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Figure 2

Overall survival in patients with pure neuroendocrine tumours of bladder vs tumours with mixed histology:
The median duration of overall survival was 9.9 months (n = 9, 7 events) in the mixed small cell carcinoma
(SmCC) group, as compared with 4.6 months (n = 6, 5 events) in the pure SmCC group. Survival probability at |
year in the mixed small cell carcinoma was 44% as compared with 17% in the pure small cell carcinoma group (Log-rank test: P

= 0.228).

analysis showed that the cells expressed the effect of: 1-
the markers of neuroendocrine differentiation, including
synaptophysin (expressed at a rate of 66.6 to 76%), neu-
ron-specific enolase (25 to 100%), and chromogranin (22
to 89%); 2- the epithelial markers: EMA (77.7%),
Cytokeratine7 (59%), and CAM 5.2. 3 (47 to 66.6%); 3-
other markers were less commonly expressed: TTF1 (39 to
50%), C-KIT (22 to 27%) and EGFR (27 to 36%) [3,10-
16]. In the present study, we found that most small cell
bladder cancers (60%) were mixed with transitional cell
carcinoma. In concordance with our results, the mean per-
centage of mixed SCCB obtained by the analysis of the
most important published series was equal to 56%
[2,3,6,10,17-22]. Other teams have shown a higher inci-
dence of pure small cell carcinoma [3,18,19,21].

Small cell bladder cancer was highly aggressive as most of
the patients (up to 95%) were diagnosed at advanced
stage (Stage II or more), from whom 25% were metastatic
and two-thirds developed distant recurrence [18,20,23].
Theses finding suggest that the current TNM staging sys-
tem used for bladder TCC may not be appropriate for

SCCB, leading the scientific community to recommend
the use of the two staging system (actually in practice):
limited and extensive stages in analogy to SCLC
[17,21,22,24,25].

Because small cell carcinoma of the bladder was rare, and
due to lack of randomized controlled trials, no standard
treatment of this disease was proposed. However, chemo-
therapy played a prominent role in the management of
these tumours. The prognostic of SCCB was poor even in
limited stage disease [20]. According to 2 large series, five
years survival in all stages ranged between 16 and 25%
[18,20]. In our institution we conducted a retrospective
study of 14 localised small cell carcinoma of the urinary
bladder. The disease free survival was equal to 5.7 months
and the overall survival was equal to 29.5 months. Two
years survival was equal to 56% [6]. The prognostic of
patients with stage IV disease is very poor. In the Mayo
Clinic study, 19 patients were diagnosed with stage IV dis-
ease (with or without distant metastasis), only 2 were sur-
vivors. The median overall survival for patients with stage
IV disease was 11 months and the one year survival rate
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Table 5: Table summarizes chemotherapeutic regimen used in the management of SCCB

Regimen Schedule Drugs and doses

First line chemotherapy: Mixed and pure SCC

EP [18,21,22] Onday | to 3, Etoposide 120 mg/  Cisplatin 80—100
repeated after 21 m2on day | to 3 mg/m2, on day |
days
IP [28,29] On day 1, 8, and Irinotecan 60 mg/  Cisplatin 60 mg/m?
15, repeated every m2on days |, 8 on day |
28 days and |5
VIP [21] On day | to 4, Ifosfamide 1.2 g/ Etoposide 75 mg/  Cisplatin 20 mg/m2
repeated after 21 m2,onday | to4 m2ondaylto4 onday | to 4
days
EP/CAV [22] Alternative Etoposide 100 mg/  Cisplatin 80 mg/ Cyclophosphamid ~ Doxorubicin 50 Vincristine 1.4 mg/
regimen: PE on day m2onday | to 3 m2, on day | e 800 mg/m? mg/m? m?2

| to 3 repeated
after 42 days and
CAV on day |
repeated after 42
days

First line: mixed SCC

MVAC [18] Onday 1,2, 15, Methotrexate 30  Vimblastine 3 mg/  Doxorubicin 30 Cispatin 70 mg/m?
and 22, repeated mg/m2onday I, 15 m2onday 2, 15, mg/m2 on day 2 on day 2
after 28 days and 22 and 22

Second line chemotherapy in analogy to SCLC

IV Topotecan [18] Onday | to 5,
repeated every 21

Topotecan 1.5 mg/
m2on day | to 5

days
CAV On day |, repeated Cyclophosphamide Doxorubicin 50 Vincristine 1.4 mg/
every 2| days 800 mg/m? mg/m2 m?2
TP Onday | to 5, Topotecan 0.75 Cisplatin 60 mg/m?
repeated every 21 mg/m2on day | to on day |
days

EP = etoposide and cisplatin; VIP = etoposide, ifosfamide and cisplatin: PE/CAV = cisplatin and etoposide/cyclophosphamide, doxorubicin and
vincristine; CEA = cyclophosphamide, etoposide and doxorubicin; CaE = carboplatin and etoposide; MVAC = methotrexate, vinmblastine,
doxorubicin and cisplatin; IV = intravenous; SCC = small cell carcinoma; SCLC = small cell lung cancer

for theses patients was 36.8%. The results obtained in our
series were in concordance with previous Mayo Clinic
results and showed a 7.6-month median survival and 33%
survival probability at 1 year [18].

Treatment algorithms have been extrapolated from the
treatment of SCLC and often involved chemotherapy. The
gold standard chemotherapy for patients with good per-
formance status SCLC was platinum based regimen, typi-
cally cisplatin-etoposide [26-28]. In analogy to SCLC,
cisplatin-etoposide regimen was mostly used in the man-
agement of SCCB either in LS or ES [17,18,23]. In ES
SCLC, irinotecan-cisplatine regimen was shown to be an
effective treatment [29,30]. Other chemotherapy regi-
mens including etoposide-cisplatine alternating protocol
either with ifosfamide-doxorubicin or with cyclophos-
phamide, doxorubicin and vincristine (CAV), as well as
single agents, including paclitaxel, irinotecan, topotecan,

and doxorubicin, have all been used in SCCB [18,23]. The
MD Anderson group showed that preoperative chemo-
therapy with a neuroendocrine regimen was more likely
to successfully eradicate the small cell component com-
pared to regimens typically used for transitional cell carci-
noma. In fact, within the 12 patients treated with a
neuroendocrine regimen only 2 had small cell carcinoma
present at cystectomy. However, for those 9 patients
treated with a transitional cell carcinoma regimen (meth-
otrexate, vinmblastine, doxorubicin, and cisplatin: MVAC
regimen) 6 had small cell carcinoma still present at cystec-
tomy [23]. Consequently, this group recommend the pro-
tocols used in the neuroendocrine tumours containing
etoposide and cisplatin or ifosfamide and doxorubicin for
both histological types: pure small cell carcinoma and
mixed small cell carcinoma of the bladder. Other authors
recommended a regimen covering both small cell compo-
nent and transitional cell component for mixed SCCB: the
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addition of taxane or ifosfamide to the standard platinum
plus etoposide regimen may be considered [24]. Table 5
summarizes the most used regimen in the management of
SCCB in analogy to SCLC. Similarly, four patients in our
series were successfully managed by chemotherapy using
etoposide plus cisplatin regimen with 28.3 months mean
survival. In addition, the patients treated with local treat-
ment (surgery and/or radiotherapy) plus chemotherapy
had the same mean survival as patients treated with chem-
otherapy alone (13.8 vs 14.7 months). These results sug-
gested that chemotherapy was more significant than local
treatments. In analogy to SCLC, radiotherapy can be used
to palliate brain metastases, symptomatic bone metas-
tases and cord compression [31]. One of our patients with
brain metastasis only, was managed with palliative whole
brain radiotherapy only, but the disease progressed and
the patient was dead 3.7 months later.

Considering the generally poor prognosis of SCCB, novel
therapeutic strategies are needed to improve outcomes of
patients. Targeted therapies are now established for sev-
eral diseases, but have not yet been investigated in SCCB.
C-KIT protein expression has been reported in 27% of
cases of SCCB suggesting the possibility to consider the
therapeutic use of STI-571, a small molecule inhibitor of
C-KIT kinase activity, in patients with c-kit positive
tumours [15]. However, STI-571 has been tried in treat-
ment of SCLC and found to be ineffective [32-34].

Finally, we found that pure small cell carcinoma tended to
have poorer outcome than mixed small cell carcinoma of
the bladder. The median duration of survival was 9.9
months in the mixed small cell carcinoma group, as com-
pared with 4.6 months in the pure small cell carcinoma
group, but the difference was not statistically significant
(Log rank test: p = 0.228) (Figure 2). In two series, mixed
histology tended to do better than pure neuroendocrine
tumour [6,19].

Conclusion

Small cell carcinoma of the bladder is an uncommon
tumour. Recurrent and metastatic disease was associated
with very poor prognosis. The pure small cell carcinoma
appeared to have poorer outcome than the mixed small
cell carcinoma of the bladder. In the absence of prospec-
tive studies, the best treatment of this disease cannot be
established with certainty. From our study and from the
literature, we conclude that platinum-based chemother-
apy is the mainstay treatment for recurrent and metastatic
disease.

Competing interests
The authors declare that they have no competing interests.

http://www.biomedcentral.com/1471-2490/9/4

Authors' contributions
All authors read and approved the final manuscript.

NI: conception and design, acquisition of data, analysis
and interpretation of data, statistical analysis, literature
review, drafting the manuscript and revising it critically
for important intellectual content; PEH: acquisition and
analysis of data; FE: acquisition and analysis of data; WK:
acquisition of data; AB: statistical analysis; MI: review of
finale manuscript; HE: review of finale manuscript; JPD:
review of finale manuscript; AF: review of final manu-
script.

Acknowledgements

We acknowledge the help of the Department of Medical Oncology, and the
Department of Biostatistics, Centre Léon-Bérard, 28 Rue Laennec, Lyon-
69008, France

References

l. National Cancer Institute, DCCPS SRP, Branch CS: Surveillance,
Epidemiology, and End Results (SEER). Program Public-Use Data
(1973-2000), Released April based on the November 2002 submission
[http://www.seer.cancer.gov].

2.  Holmang S, Borghede G, Johansson SL: Primary small cell carci-
noma of the bladder: a report of 25 cases. | Urol 1995,
153:1820-1822.

3. Blomjous CEM, Vos W, De Voogt HJ, Valk P van der, Meijer CJLM:
Small cell carcinoma of the urinary bladder. A clinicopatho-
logic, morphologic, immunohistochemical and ultrastruc-
tural study of 18 cases. Cancer 1989, 64:1347-57.

4.  Cramer SF, Aikawa M, Cebelin M: Neurosecretory granules in
small cell invasive carcinoma of the urinary bladder. Cancer
1981, 41:724.

5. WHO Classification of the Tumours: Pathology and Genetics of
Tumours of the Urinary System and Mal Genital Organs.
Edited by: Eble JN, Sauter G, Epstein J. IARC Press Lon, France; 2004.

6.  Ismaili N, Elkarak F, Heudel PE, Flechon A, Droz JP: Small cell can-
cer of the bladder: The Leon-Berard cancer centre experi-
ence. Indian | Urol 2008, 24:494-7.

7.  Terracciano L, Richter ], Tornillo L, Beffa L, Diener PA, Maurer R,
Gasser TC, Moch H, Mihatsch M), Sauter G: Chromosomal imbal-
ances in small cell carcinomas of the urinary bladder. | Pathol
1999, 189(2):230-5.

8.  Christopher ME, Seftel AD, Sorenson K, Resnick MI: Small cell car-
cinoma of the genitourinary tract: an immunohistochemical,
electron microscopic and clinicopathological study. | Urol
1991, 146(2):382-8.

9. van Hoeven KH, Artymyshyn RL: Cytology of small cell carci-
noma of the urinary bladder. Diagn Cytopathol 1996, 14(4):292-7.

10. Abrahams NA, Moran C, Reyes AO, Siefker-Radtke A, Ayala AG:
Small cell carcinoma of the bladder: a contemporary clinico-
pathological study of 51 cases. Histopathology 2005, 46(1):57-63.

I'l. Grignon D), Ro Y, Ayala AG, Shum DT, Ordéiiez NG, Logothetis CJ,
Johnson DE, Mackay B: Small cell carcinoma of the urinary blad-
der. A clinicopathologic analysis of 22 cases. Cancer 1992,
69(2):527-36.

12, lczkowski KA, Shanks JH, Allsbrook WC, Lopez-Beltran A, Pantazis
CG, Collins TR, Wetherington RW, Bostwick DG: Small cell carci-
noma of urinary bladder is differentiated from urothelial car-
cinoma by chromogranin expression, absence of CD44
variant 6 expression, a unique pattern of cytokeratin expres-
sion, and more intense gamma-enolase expression. Histopa-
thology 1999, 35(2):150-6.

13. Jones TD, Kernek KM, Yang X], Lopez-Beltran A, MacLennan GT,
Eble N, Lin H, Pan CX, Tretiakova M, Baldridge LA, Cheng L: Thy-
roid transcription factor | expression in small cell carcinoma
of the urinary bladder: an immunohistochemical profile of 44
cases. Hum Pathol 2005, 36(7):718-23.

Page 7 of 8

(page number not for citation purposes)


http://www.seer.cancer.gov
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7752326
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=7752326
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2548704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2548704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=2548704
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19468504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19468504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19468504
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10547580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10547580
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1713277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1713277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1713277
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8725127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=8725127
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15656887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15656887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15656887
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1309435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1309435
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10460660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10460660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10460660
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16084939
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16084939
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16084939

BMC Urology 2009, 9:4

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Woang X, Zhang S, MacLennan GT, Eble N, Lopez-Beltran A, Yang X],
Pan CX, Zhou H, Montironi R, Cheng L: Epidermal growth factor
receptor protein expression and gene amplification in small
cell carcinoma of the urinary bladder. Clin Cancer Res 2007,
13(3):953-7.

Pan CX, Yang X], Lopez-Beltran A, MacLennan GT, Eble JN, Koch
MO, Jones TD, Lin H, Nigro K, Papavero V, Tretiakova M, Cheng L:
c-kit Expression in small cell carcinoma of the urinary blad-
der: prognostic and therapeutic implications. Mod Pathol 2005,
18(3):320-3.

Agoff SN, Lamps LW, Philip AT, Amin MB, Schmidt RA, True LD,
Folpe AL: Thyroid transcription factor-l1 is expressed in
extrapulmonary small cell carcinomas but not in other
extrapulmonary neuroendocrine tumors. Mod Pathol 2000,
13(3):238-42.

Lohrisch C, Murray N, Pickles T, Sullivan L: Small cell carcinoma
of the bladder: Long term outcome with integrated chemo-
radiation. Cancer 1999, 86(11):2346-52.

Choong NWW, Fernando Quevedo J, Kaur JS: Small cell carci-
noma of the urinary bladder. Cancer 2005, 103:1172-1178.
Quek ML, Nichols PW, Yamzon |, Daneshmand S, Miranda G, Cai J,
Groshen S, Stein JP, Skinner DG: Radical cystectomy for primary
neuroendocrine tumors of the bladder: the university of
southern California experience. | Urol 2005, 174(1):93-6.
Cheng L, Pan CX, Yang X], Lopez-Beltran A, MacLennan GT, Lin H,
Kuzel TM, Papavero V, Tretiakova M, Nigro K, Koch MO, Eble JN:
Small cell carcinoma of the urinary bladder: aclinicopatho-
logic analysis of 64 patients. Cancer 2004, 101:957-962.

Bex A, Nieuwenhuijzen JA, Kerst M, Pos F, van Boven H, Meinhardt
W, Horenblas S: Small cell carcinoma of bladder: a single-
center prospective study of 25 cases treated in analogy to
small cell lung cancer. Urology 2005, 65(2):295-9.

Bex A, de Vries R, Pos F, Kerst M, Horenblas S: Long-term survival
after sequential chemoradiation for limited disease small
cell carcinoma of the bladder. World | Urol 2009, 27(1):101-6.
Siefker-Radtke AO, Dinney CP, Abrahams NA, Moran C, Shen Y, Pis-
ters LL, Grossman HB, Swanson DA, Millikan RE: Evidence sup-
porting preoperative chemotherapy for small cell carcinoma
of the bladder: a retrospective review of the M. D. Anderson
cancer experience. | Urol 2004, 172(2):481-4.

Pan CX, Zhang H, Lara PN Jr, Cheng L: Small-cell carcinoma of
the urinary bladder: diagnosis and management. Expert Rev
Anticancer Ther 2006, 6(12):1707-13.

Ismaili N, Arifi S, Flechon A, Mesbahi OE, Blay )Y, Droz JP, Errihani H:
Small cell cancer of the bladder: pathology, diagnosis, treat-
ment and prognosis. Bull Cancer 2009.

Fukuoka M, Furuse K, Saijo N, Nishiwaki Y, Ikegami H, Tamura T, Shi-
moyama M, Suemasu K: Randomized trial of cyclophosphamide,
doxorubicin, and vincristine versus cisplatin and etoposide
versus alternation of these regimens in small-cell lung can-
cer. | Natl Cancer Inst 1991, 83(12):855-61.

Sundstrgm S, Bremnes RM, Kaasa S, Aasebg U, Hatlevoll R, Dahle R,
Boye N, Wang M, Vigander T, Vilsvik ], Skovlund E, Hannisdal E, Aam-
dal S: Cisplatin and etoposide regimen is superior to cyclo-
phosphamide, epirubicin, and vincristine regimen in small-
cell lung cancer: results from a randomized phase lll trial
with 5 years' follow-up. | Clin Oncol 2002, 20(24):4665-72.

Roth BJ, Johnson DH, Einhorn LH, Schacter LP, Cherng NC, Cohen
HJ, Crawford }, Randolph JA, Goodlow L, Broun GO: Randomized
study of cyclophosphamide, doxorubicin, and vincristine ver-
sus etoposide and cisplatin versus alternation of these two
regimens in extensive small-cell lung cancer: a phase Ill trial
of the Southeastern Cancer Study Group. | Clin Oncol 1992,
10(2):282-91.

Noda K, Nishiwaki Y, Kawahara M, Negoro S, Sugiura T, Yokoyama
A, Fukuoka M, Mori K, Watanabe K, Tamura T, Yamamoto S, Saijo N:
Irinotecan plus cisplatin compared with etoposide plus cispl-
atin for extensive small-cell lung cancer. N Engl | Med 2002,
346(2):85-91.

Hanna N, Bunn PA Jr, Langer C, Einhorn L, Guthrie T Jr, Beck T,
Ansari R, Ellis P, Byrne M, Morrison M, Hariharan S, Wang B, Sandler
A: Randomized phase lll trial comparing irinotecan/cisplatin
with etoposide/cisplatin in patients with previously
untreated extensive-stage disease small-cell lung cancer. |
Clin Oncol 2006, 24(13):2038-43.

31.
32.

33.

34.

http://www.biomedcentral.com/1471-2490/9/4

Jackman DM, Johnson BE: Small-cell lung cancer. Lancet 2005,
366(9494):1385-96.

Johnson BE, Fischer T, Fischer B, Dunlop D, Rischin D, Silberman S,
Kowalski MO, Sayles D, Dimitrijevic S, Fletcher C, Hornick J, Salgia R,
Le Chevalier T: Phase Il study of imatinib in patients with small
cell lung cancer. Clin Cancer Res 2003, 9(16 Pt 1):5880-7.

Dy GK, Miller AA, Mandrekar SJ, Aubry MC, Langdon RM Jr, Morton
RF, Schild SE, Jett JR, Adjei AA: A phase Il trial of imatinib
(STI1571) in patients with c-kit expressing relapsed small-cell
lung cancer: a CALGB and NCCTG study. Ann Oncol 2005,
16(11):1811-6.

Spigel DR, Hainsworth JD, Simons L, Meng C, Burris HA 3rd, Yardley
DA, Grapski R, Schreeder M, Mallidi PV, Greco FA: Irinotecan, car-
boplatin, and imatinib in untreated extensive-stage small-
cell lung cancer: a phase Il trial of the Minnie Pearl Cancer
Research Network. | Thorac Oncol 2007, 2(9):854-61.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-2490/9/4/prepub

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

Publish with Bio Med Central and every
scientist can read your work free of charge

"BioMed Central will be the most significant development for

disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK
Your research papers will be:
« available free of charge to the entire biomedical community
« peer reviewed and published immediately upon acceptance
« cited in PubMed and archived on PubMed Central

O BioMedcentral

« yours — you keep the copyright

Page 8 of 8

(page number not for citation purposes)


http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17289890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17289890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17289890
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15502806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15502806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15502806
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10757334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10757334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10757334
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10590377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10590377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=10590377
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15700264
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15700264
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15947585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15947585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15947585
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15329903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15329903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15329903
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15708041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15708041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15708041
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18607595
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18607595
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=18607595
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15247709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15247709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=15247709
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17181484
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17181484
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19457759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19457759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=19457759
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1648142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1648142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1648142
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12488411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12488411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12488411
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1310103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1310103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1310103
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11784874
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11784874
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=11784874
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16648503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16648503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16648503
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16226617
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14676110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14676110
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16087693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16087693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=16087693
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17805064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17805064
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=17805064
http://www.biomedcentral.com/1471-2490/9/4/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Results
	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

